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LOCAL MULTIPOINT DISTRIBUTION SERVICE BASE STATION 

APPARATUS 

TECHNICAL FIELD'- OF THE INVENTION 

The present invention generally relates to a local 



particularly to the base station architecture of the LMDS 
system. 

BACKGROUND OF THE INVENTION 

The LMDS system provides a "wireless local loop" or 
the "last mile" link to subscribers for fixed communication 
services such as video and telephony including data 
information such as facsimile and computer signals. The 
LMDS system includes a base station or node for sending and 
receiving selected communication signals to and from a 
customer premises equipment (CPE) which is remotely located 
with the subscribers. In addition to the CPE, the base 
station is also connected to a video serving office or 
other distribution centers for video content and to a 
central office switched telephony network for telephony 
services. A typical LMDS system consists of several base 
stations per central office and video serving office, and 
several thousand CPE sites per base station. In this 
manner, the LMDS system is a "point -to-multipoint " cellular 
communication system, the base station being the point, and 
the CPE sites, the multipoint. The connection' between the 



multipoint distribution service (LMDS), system or local 
multipoint communication system (LMCS) , and more 
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base station and the subscribers is generally through 
broadband radio frequency (RF) . The bandwidth depends on 
the spectrum allocation but is generally about 1 GHz. The 
subscriber equipment or CPE tunes to one or more RF 
5 frequency channels withiii the 1 GHz band to connect to the 

base station. 

It is cost effective to have the capacity of the base 
station correspond to the demand of the subscribers linked 
to the base station at a given time. However, it is 

10 ^ difficult to predict the number of subscribers who will be 
linked to the base station, especially when the LMDS system 
is initially being implemented. Consequently, if the number 
of subscribers grows unexpectedly from the initially 
projected number, a conventional base station would not be 

15 capable of servicing all the subscribers, without an 

extensive and time consuming reconfiguration of the base 
station, which is an expensive operation. On the other 
hand, if the number of subscribers predicted is too high or 
if a significant number of the subscriptions is canceled, 

20 the base station would operate at undercapacity . 

Also, the conventional base stations generally include 
a base unit and a remote iinit which are physically 
partitioned from each other. The remote unit includes an 
antenna which is located, for example, on a tower or on top 

2 5 of a building, and is connected to the other parts of the 

remote unit via a long wave-guide. A disadvantage of using 
a long waveguide is that it is expensive and prone to 
excessive loss (approximately 15 dB/lOOft) . Routing the 
wave-guide to the top of a building, for example, is also 

30 a difficult- task. 
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SUMMARY OF THE INVENTION 

In accordance with the present invention, an approved 
base station for cost effectively implementing an LMDS 
system is provided. 

In one embodiment of the present invention, a local 
multipoint distribution service base station apparatus is 
disclosed for sending and receiving communication signals 
to and from a plurality of remotely located subscriber 
equipment. The apparatus includes a base station having at 
least one rack, the rack configured and adapted to receive 
at least one sub-rack. The apparatus also includes at 
least one communication signal generating means arranged 
and configured to be received by at least one sub-rack. 
Also, a transmitting/receiving unit is operationally 
connected to the base unit for transmitting and receiving 
the communication signals to and from the subscriber 
equipment . , 

Technical advantages of the present invention include 
an improved base station having a base unit which has a 
modular configuration to allow operation of both small and 
large systems. The base station may also adopt a modular 
configuration for grouping similar functions in 
approximately located shelves to minimize cabling and RS 
signal impairments. The" base unit may also include a 
remote unit which minimizes the length of the waveguide 
between an antenna and the other remote unit electronics. 
In a particular embodiment, this remove unit integrates an 
antenna in the associated transmitter and receiver into a 
single assembly. 

Other technical advantages are readily apparent to one 
skilled in the art from the following figures, 
descriptions, and claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present 
invention, and for further features and advantages, 
reference is now made to the following description, taken 
5 in conjunction with the accompanying drawings, in which: 

FIGURE 1 is a block diagram of a local multipoint 
' distribution service system of this invention; 

FIG. 2 is a block diagram of a base station embodying 
the present invention; 
10 FIG. 3 is a front view of the base unit of FIG. 2; 

FIG. 4 is a front view one of the racks of EIG. 3; 
FIG. 5 is a perspective view of one of the racks of 
FIG. 3; 

FIG. 6 is a front view of one of the racks of FIG. 3; 
15 FIG. 7 is a side view of the rack of FIG. 6; 

FIG. 8 is a perspective view of a rack enclosed in a 
housing; 

FIG. 9 is a perspective view of a remote unit 
embodying the present invention; and 
20 FIG. 10 is a side view of the remote unit of FIG. 9, 

with the cover removed. 
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DETAILED DESCRIPTION OF THE INVENTION 

The present invention is directed to the architecture 
of a base station of a local multipoint distribution 
cellular communication system that can provide 
telephony/data and video services to residential, business 
and educational facilities. One of the novel features of 
the present base station is that the components of the base 
station are provided in modules according to their 
functions, so that these modules can be added or removed 
correspondingly with an increase or a decrease in demand on 
the base station. Another novel feature of the present 
invention is that the antenna is integrated into an 
assembly with the electronics of the transmitting/receiving 
unit of the base station. 

Broadly stated, a local multipoint distribution 
service base station apparatus for sending and receiving 
communication signals to and from a plurality of remotely 
located subscriber equipment includes a base unit having, 
at least- one rack which is configured and adapted to 
receive at least one subrack. Also, at least one 
communication signal generating unit is arranged and 
configured to be received in the subrack. A 
transmitting/receiving unit is operationally connected to 
the base unit for transmitting and receiving the 
communication signals to and from the subscriber equipment. 

In another embodiment, a local multipoint distribution 
service base station apparatus for sending and receiving 
communication signals to and from subscriber equipment 
includes a communication signal generating unit for 
generating the communication signals. A 
transmitting/receiving unit is operationally connected to 
the communication signal. generating unit and is adapted to 
transmit/receive the communication signals to and from the 
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subscriber equipment. Also, an antenna unit is operatively 
connected to the transmitting/receiving unit for directing 
and receiving the communication signals to and from the 
subscriber equipment. The antenna unit and the 
transmitting/receiving unit are arranged and configured 
into an integrated assembly. 

Turning now to the drawings, and particularly FIG. 1, 
a block diagram of a local multipoint distribution service 
(LMDS) system, indicated generally at 20, is shown and 
generally includes a base station or node 22 having a base 
unit 24 and a remote unit, 26. The remote unit 26 is linked 
to a customer premises equipment (CPE) 2 8 which receives 
video, and/or telephony services from the base station 22. 
The base unit 24 is . connected to a video serving office 
(VO) 30 or other distribution centers that provide the 
video content to the base station 22 . Also connected to the 
base unit 24 is a central office (CO) switch 32 which 
provides the telephony services. 

Turning now to FIG. 2, the base unit 24 includes a 
multiplexer 34 which connects the base station 22 to the VO 
3 0 and the CO 32 via a known "backhaul" network 35 such as 
a NOC-x synchronous optical network (SONET) ring or a DS3 
network, which are broad bandwidth networks. If the 
connection is made to a DS3 network, the multiplexer 34 
provides the multiplexing from DS3 (44 Mbps) rates to DSl 
(1.544 Mbps) rates and if connected to a SONET network, the 
multiplexer 34 translates from OC-48 (2 . 488Mbps) rates to 
OC-3 (155 Mbps) rates. 

The video signals from the multiplexer 34 are supplied 
to the video unit 3 6 which allows the mapping between RF 
channels, in which the video signals are sent to the 
subscribers, and the backhaul channels. The RF carriers 
containing the video channels can be analog or digitally 
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modulated. The telephony signals from the multiplexer 3"4 
are supplied to a telephony unit 3 8 which performs 
multiplexing and demultiplexing functions to convert 
downstream signals (base station to CPE) and upstream 
signals (CPE to base station) into asymmetric data streams. 
For downstream transmission, the telephony unit bundles as 
much traffic as possible into a downstream RF carrier. For 
example, the industry standard transmission format such as 
OC-3, DSl or El (2.048 Mbps) is bundled into a high-speed 
time-division-multiplexed signal (e.g., 'DS3). In the 
preferred embodiment, the bundled signal contains 2 8 Tls, 
(44.7 Mbps) or 16 Els for international applications. 
Additional control . ^ytes are added for forward error 
correction, radio control, and potentially for encryption. 

Thus described feature in which data is sent at an 
asymmetric rate during the upstream and downstream 
transmissions is an important aspect of the present 
invention. High-speed telephony downstream transmission is 
ideally suited for a point- to-multipoint communication in 
that . the signals are broadcast to all receivers. Each 
receiver tunes to a designated frequency and time slot; 
however, each receiver has access to any downstream 
signals. The receiver demultiplexes the downstream signals 
to recover only the bit stream of interest. By increasing 
the downstream data rate, the number of downstream 
transmitters (or number of RF carriers per transmitter) can 
be reduced. In addition, every RF channel requires some 
amount of guard-band to prevent adjacent channel 
interference Fewer channels take fewer guard-bands and 
therefore, more payload can be sent per a given band. As a 
result the spectral efficiency is increased. 

Upstream transmission is performed at a lower rate of 
about 3.3 Mbps^which accommodates both DSl and El payloads 
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and can be either in continuous format or burst format'. 
The telephony unit 38 is used to reformat the data to a 
symmetric format for transmission by the multiplexer 34 to 
the backhaul network 35. Continuous format supports fixed 
services such as Tl or El. In burst mode, multiple CPEs 28 
can share an RF channel using a time-division multiple 
access. (TDMA) scheme. With the TDMA scheme, the time of 
transmission of a burst must be timed such that the bursts 
arrive at the receiving base station 22 at a precise time. 
Preferably, the burst format consists of- a 28 byte pocket 
in a 2 milli-second frame to support the DSl telephony 
frame rate. In this manner/ twenty- four subscribers can be 
accommodated on a single RF channel which provides full 
rate 64 kbps service to each CPE 28. 

Modulators 4 0 (one shown) , which are digital video 
broadcast (DVB) compliant, for example, connect to the 
output of the video unit 3 6 and the telephony unit 38, and 
modulate the received signals onto a L-band, intermediate 
frequency signals (950 to 1950 MHZ) , and send the modulated 
signals to the remote unit 26. The digital video and the 
telephony signals are preferably quadrature phase shift key 
(QPSK) modulated, which requires less signal-to-noise ratio 
than. most other modulation formats, and therefore provides 
the longest range. For analog video signals, the invention 
can be implemented such that the modulators 4 0 perform 
frequency modulation (FM) . Upstream signals received from 
the CPE 2 8 via the remote unit 2 6 . are supplied to 
demodulators 42 (one shown) which perform a QPSK 
demodulation and send the signals onto the telephony unit 
38 . 

Another important aspect of the present invention is 
that a master oscillator 44 provides a single frequency 
reference which is tracked by all the frequency setting 
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components in the LMDS system 20. Throughout the base unit 
24, oscillator signals are frequency division multiplexed 
onto combiner and distributed networks (not shewn) along 6 
with payload signals to minimize the need for a separate 
network to distribute the oscillator signals. In the 
preferred embodiment an optional pilot tone generator 46 
which is a special oscillator that is frequency locked to 
the master oscillator 44 is used to lock the oscillators on 
the remote unit 26 and the CPE 28. It can be located either 
in the base unit 24 as in the preferred embodiment, or in 
the remote unit 26 and operates at about 960 MHZ for 
example. Alternatively, two optional pilot tone generators 
46 and two master oscillators 44 can be employed in the 
base station 22 for redundant implementation. 

A node controller 48 contains a database of all the 
provisional items (objects) at the base station 22 and the 
CPE 28, and provides, overall control, provisioning and 
alarm processing functions. A power system 50 is also 
provided for converting in-country prime power to -48VDC 
which is distributed through the base and the remote units 



The base unit 24 is connected to the remote unit 26 
via a fiber optic link 52 which carries the signals 
transmitted between the two units 24, 26. The fiber optic 
link 52 is preferable because it provides better immunity 
to lighting than copper wires, and allows the . remote unit 
26 to be located from the base unit 24 by as long as 
several miles. For example, the remote unit 26 may be 
placed on a tower or a tall structure such as a building, 
and the base unit 24 may be located in an equipment room or 
remotely from the remote unit 2 6 in an equipment building 
such as the central office 32. It should be noted that a 
coaxial cable (s) may also be employed to connect the base 
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unit 24 and the remote unit 26 instead of the fiber optic 
. link 52 ., 

An intermediate frequency (IF) protocol is used to 
interface the base unit 24 with the remote unit 26 to allow 
the base unit to be independent of the operating frequency 
of the remote unit. In this manner, different tower 
equipment assemblies can be "plugged" into a common base 
unit 24 to solve the problem of supporting different RF 
bands. L-band IF is preferred because it is high enough so 
that frequency conversion to 28 GHz can be accomplished in 
one translation stage and is low enough such that RF 
components are readily available and reasonably 
inexpensive. It is contemplated that wireless 
point-to-point radio can also be used as the connection 
between the base unit 24 and the remote unit 26. 

The remote unit 26 includes a transmitter/up- converter 
54 . which is connected to the modulator 40 via the fiber 
optic link 52 for converting the IF signals from the 
modulator to RF carrier signals, and sending the converted 
RF signals to the CPE 28. A receiver/down- converter 56 
receives the RF signals from the CPE 2 8 and converts the RF 
signals to the IF signals," which is then sent to the 
demodulator 42 in the base unit 22 via the fiber optic link 
52 . 

Distributed oscillators 58 are included to act as 
separate milli-meter local oscillators for providing 
reference signals to each of the transmitter/up-converter 
54 and the receiver/down-converter 56 for up and down 
frequency conversions. The oscillators 58 are connected via 
the fiber optic link 52 to the optional pilot tone 
generator 4 6 which provides the preferred common reference 
frequency of 960 MHZ. By having a separate oscillator 58 
for each of the transmitter/up-converter 54 and the 
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receiver/down-converter 56, a problem of having to have a 
milli-meter wave distribution network is avoided. The 
distribution network reduces flexibility because it 
requires knowing the number of ports and ' mechanical 
arrangement of the transmitter/up- converter and the 
receiver/downer- converter 54, 56. 

In the preferred embodiment, a remote unit controller 
60 is operatively connected to the node controller 48 of 
the base unit 24 via the fiber optic link 52 and acts as a 
central control computer that collects alarm information 
and provides a collection point of the control and 
communications away from the remote site. It should be 
noted that the utilization of the remote unit controller 60 
in the present invention is. optional, and that the 
functions of the remote unit controller can be performed by 
the node controller 48. The remote power supply 62 is 
connected to the power system 50 of the base unit 24 and 
provides the preferred -4 8VDC power needed for transmitting 
and receiving signals to and from the CPE 28. 

It is important to note that the base unit 24 may 
include multiple numbers of each of the components 
described above depending on the number of subscribers the 
base unit is designed to service. Thus, one important 
feature of the present invention is that the components of 
the base unit 2 4 performing the same function are 
physically grouped together into individual modules. Such 
modular configuration is shown in FIG. 3 in which the base 
unit 24 is arranged into a number of subracks or shelves 64 
within five racks 66. While the base unit 24 shown in FIG. 
3 includes one video unit 3 6 and three telephony units 3 8,, 
this is only intended to be an example. The actual number 
of each of the base unit 24 components is dictated by the 
subscriber capacity, i.e., subracks 64 and racks 66 can be 
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added to increase capacity and removed to decrease 
capacity. Increasing and decreasing capacity would only 
require connecting or disconnecting one or more racks 66 to 
and from the base station 22. In this manner, the modular 
5 configuration of the present invention allows the LMDS 

system 20 to easily adapt to the needs of the subscribers. 

In the preferred embodiment, each of the' racks 66 
includes one subrack 64 for housing the node controller 48. 
The network of these node controllers 48 in the base unit 
10 24 provides control of equipment settings ' such as 

transmission levels, power up sequencing, fault detection 
and switching, performing monitoring and remote control 
from a central network management facility. Communication 
between the racks 66 is preferably through ethernet, and 
15 communication between subracks 64 is preferably through an 

RS-485 bus for low data rate subracks and a VME bus for 
high data rate subracks. It is important to note that in 
the preferred embodiment, the subracks 64 having similar 
functions are arranged so that they are in close proximity 
2 0 to each other. For example, the node controllers 4 8 are 

adjacent each other, the telephony units ■ 38 are also 
adjacent each other and so are the demodulators 42. This is 
to minimize cabling and RF signal impairments. 

Turning now to FIG. 4, each of the components in the 
25 base unit 24 are integrated onto at least one circuit card 

assembly (CCA) 68, which are adapted to be received by the 
subracks 64. The CCAs 6 8 plug into the subracks 64 and are 
designated as "line replaceable items" which allow for 
"live insertion" or "hot swap". Preferably, the connection 
30 or "make" of the CCA 6 8 to the subrack 64 at a connector 

terminal (not shown) is made in tile order of ground power 
and signal and the disconnection or "break" is made in the 
order of signal, power and ground. The dimensions of the 
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subracks 64 specifically the height and the depth, vary 
accordingly to accommodate the- size of the CCAs 68. 
However, the width should be such that the CCAs 68 is able 
to fit horizontally between a pair vertical sections 70 
(best seen in FIG. 5) of the racks 66. The modularity of 
the CCA 68 allows components of the base unit 24 to be 
added or removed with capacity, and repairs to be made by 
merely replacing the faulty CCA. 

Turning now to FIGS. 6 and 7, one of the racks 66 in 
FIG.' 3 is shown independently , \and preferably has a width, 
as indicated by an arrow 72, of approximately 20 inches, a 
height, as indicated by an arrow 74, of approximately 84 
inches and a depth, as indicated by an arrow 76, of 
approximately 6 inches. It should be noted that the size of 
the racks 66 may be varied as necessary to desired 
dimensions. 

Turning to FIG. 8, the racks 66 and their subracks 64 
are preferably fully encased in a housing 7 8 having an 
access door 8 0 in order to meet the conducted and radiated 
emissions requirement. An open frame racks 66 may also be 
utilized, provided that the individual CCAs 68 within the 
subracks 64 are adequately shielded. 

Turning now to FIGS. 9 and 10, the remote unit 26 is 
shown to include a raddme/polarizer , 82 , an antenna 84 and 
an electronic housing 86. An important feature of the 
present invention is that these components are integrated 
into a single assembly, with a wave-guide 88 (best shown in 
FIG. 10, which is a side view the remote unit with cover of 
the housing 8 6 removed) connecting the antenna 84 with the 
components within the electronic housing 86. ' This 
arrangement significantly reduces the length of the 
v^ave-guide 88, so that the signal loss inherently 
associated with the wave-guide is minimized. 
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From the foregoing detailed description, it should be 
understood that a LMDS base station apparatus for sending 
and receiving telephony and video signals to and from 
multitude of subscribers has been shown which has many- 
advantages and desirable attributes . Of particular 
advantage is the ability to add capacity in a modular 
fashion by organizing the various functions of the base 
station into subracks or shelves. Another advantage is that 
the antenna and the associated electronics are integrated 
into a single housing thereby reducing the length of the 
connection between the antenna and the other components. 

While various embodiments of the present invention 
have been shown and described, it should be understood that 
other modifications/ substitutions and alternatives are 
apparent to one of ordinary skill in the art. Such 
modifications, substitutions and alternatives can be^ made 
without departing from the spirit and scope of the 
invention, which should be determined from the appended 
claims. 

Various features of the invention are set forth in the 
appended claims. 
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WHAT IS CLAIMED IS: 

1. Local multipoint distribution service base 
station apparatus for sending and receiving communication 
signals to and from a plurality of remotely ' located 
subscriber equipment, comprising: 

a base unit including at least one rack, said rack 
configured and adapted to receive at least one subrack; 

at least one communication signal generating means 
arranged and configured to be received by said at least one 
subrack; 

a transmitting/receiving unit operationally connected 
to said base unit ' for transmitting and receiving the 
communication signals to and from the subscriber equipment, 

2. A base station apparatus as defined in claim 1 
wherein said base unit includes a plurality of said 
communication signal generating means and a plurality of 
said subracks, and wherein said^ plurality of said 
communication signal generating means are received in said 
plurality of said subracks . 

3 . A base station apparatus as defined in claim 2 
wherein said plurality of said subracks which have received 
said plurality of said communication signal generating 
means are arranged adjacent to each other in said at least 
one rack. 

4. A base station apparatus as defined in claim 1 
wherein said communication signal generating means is 
provided on at least one circuit card, and said subrack is 
configured and adapted to receive said at least one circuit 
card . 



SUBSTITUTE SHEET (RULE 26) 



wo 00/28753 PCT/US99/25657 

16 

5. A base station as. defined in claim 1 wherein said 
base unit is connected to a communication signal source for 
supplying the communication signals to said base unit. 

6. A base station apparatus as defined in claim 5 
wherein said base unit is adapted to send the communication 
signals from said communication signal source to the 
subscriber equipment at a higher data rate than a data rate 
of the communication signals received from the subscriber 
equipment . 

7. A base station apparatus as defined in claim 6 
wherein said base unit converts a data rate of the 
communication signals received from said communication 
signal source to a lower data rate, and performs a 
multiplexing function on the communication signals to send 
the communication signals at said higher data rate than 
said data rate of the communication signals received from 
the subscriber equipment . 

8. A base station apparatus as' defined in claim 7 
wherein said base unit includes a multiplexer for 
converting said data rate of the communication signals 
received from said communication signal source to said 
lower data rate . 

■ 9. A base station apparatus as defined in claim 7 
wherein said • mult iplexing function is performed by said- 
communication signal generating means. 

10. A base station apparatus as defined in claim 5 
wherein said base unit is connected to said communication 
signal source via a broad bandwidth connection network. 
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11. A base station apparatus as defined in claim 1 



video signal generating means and telephony signal 
generating means, and the communication signals include 
video signals and telephone signals. 

12. A base station apparatus as defined in claim 11 
wherein said base unit includes a plurality of said video 
signal generating means, a plurality of said telephony 
signal generating means and a plurality of said subracks, 
and said plurality of said video signal means and said 
telephony signal generating means are received in . said 
plurality of said subracks. 

13. A base station apparatus as defined in claim 12 
wherein said subracks in which said plurality of said video 
signal generating means have been received are arranged 
adjacent to each other in said at least one rack, and said 
subracks in which said plurality of said telephony signal 
generating means have been received are arranged adjacent 
to each other in said at least one rack. 

14. A base station • apparatus as defined in claim 12 
wherein each of said .plurality of said video signal means 
and said telephony signal means is provided on at least one 
circuit card, and said circuit card is configured and 
adapted to be received in said plurality of subracks. 

15. A base station apparatus as defined in claim 11 
wherein said telephony signal generating mean generates 
data, signals . 



wherein said communication signal generating means includes 
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16. A base station apparatus as defined in claim 1*1 
wherein said base unit is connected to a video signal 
source and a telephony signal source for supplying said 
video signals and said telephony signals, respectively, to 
said base unit. 

17. A base, station apparatus as defined in claim 16 
wherein said base unit is adapted to send said video and 
said telephony signals from, said video and said telephony 
signal sources to the subscriber equipment at a higher data 
rate than a data rate of said video and said telephony 
signals received from the subscriber equipment. 

18. A base station apparatus as defined in claim 17 
wherein said base unit converts a data rate of said video 
and said telephony signals received from said video and 
said telephony signal sources to a lower data rate, and 
performs a multiplexing function on said video and said 
telephony signals to send said video and said telephony 
signals at said higher data rate than said data rate of 
said video and said telephony signals received from the 
subscriber equipment . 

19. A base station apparatus as defined in claim 18 
wherein said base unit includes a multiplexer for 
converting said data rate of said video and said telephony 
signals received from said video and said telephony signal 
sources to said lower data rate. 

20. A base station apparatus as defined in claim 19. 
wherein said multiplexing function is performed by said 
video signal generating means and said telephony signal 
generating means. 
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21. A base station apparatus as defined in claim 16 
wherein said base unit is connected to said video and said 
telephony signal sources via a broad bandwidth connection 
network. 

22. A base station apparatus as defined in claim 1 
wherein said communication signal generating means is 
telephony signal generating means and the communication 
signals are telephony signals. 

23. A base station apparatus as defined in claim 22 
wherein said base unit includes a plurality of said 
telephony signal generating means and a plurality of said 
subracks and said plurality of said telephony signal 
generating means are received in said plurality of subracks 

24. A base station apparatus as defined in claim 23 
wherein said subracks in which said plurality of said 
telephony signal generating means have been received are 
arranged adjacent to each other in said at least one rack. 

25. A base station apparatus as defined in claim 23 
wherein each of said plurality of said telephony signal 
generating means is provided on at least one circuit card, 
and said circuit card is configured and adapted to be 
received" in said plurality of subracks. 

26. A base station apparatus as defined in claim 22 
wherein said telephony signal generating means generates 
data signals. 
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27. A base station apparatus as defined in claim 2'2 
wherein said base unit is connected to a telephony signal 
source for supplying said telephone signals to said base 
unit . 

28. A base station apparatus as defined in claim 27 
wherein said base unit is adapted to send said telephony 
signals from said telephony signal source to the subscriber 
equipment at a higher data rate than a data rate of said 
telephony signals received from the subscriber equipment. 

29. A base station apparatus as defined in claim 28 
wherein said base unit converts a data rate of said 
telephony signals received from said telephony signal 
source to a lower data rate and performs a multiplexing 
function on said telephony signals to send said telephony 
signals at said higher data rate than said data rate of 
said telephony signals received from the subscriber 
equipment . 

30. A base station apparatus as defined in claim 29 
wherein said base unit includes a multiplexer for 
converting said data rate of said telephony signals 
received from said telephony signal source to said lower 
data rate. 

31. A base station apparatus "as defined in claim 30 
wherein said multiplexing function is performed by said 
telephony signal generating means. 

32. A base station apparatus as defined in claim 1 
wherein said communication signal generating means is a 



SUBSTITUTE SHEET (RULE 26) 



wo 00/28753 



PCTAJS99/25657 



21 

video signal generating means, and the communication 
signals are video signals. 

33. A base station apparatus as defined in claim 32 
wherein said base unit includes a plurality of said video 
signal generating means and a plurality of said subracks , 
and said plurality of said video signal generating means 
are received in said plurality of subracks. 

34. A base station apparatus as defined in claim 3 3 
wherein said subracks in which said plurality of said video 
signal generating means have been received are arranged 
adjacent to each other in said at least one rack.. 

35. " A base station apparatus^ as defined in claim 33 
wherein each of said plurality of said video signal 
generating means is provided on at least one circuit card 
and said circuit card is configured and adapted to be 
received in said plurality of subracks, 

36. A base station apparatus as defined in claim 32 
wherein said base unit is connected to a video signal 
source for supplying said video signals to said base unit. 

37. A base station apparatus as defined in claim 36 
wherein said base unit is adapted to send said video 
signals from said video signal source to the subscriber 
equipment at a. higher data rate than a data rate of said 
video signals received from the subscriber equipment. 

38. A base station apparatus as defined in claim 37 
wherein said base unit converts a data rate of said video 
signals received from said video signal source to a lower 
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data rate, and performs a multiplexing function on said 
video signals to send said video signals at said higher 
data rate than said data rate of said video signals 
received from the subscriber equipment. 

39. A base station apparatus as defined in claim 38 
wherein said base unit includes a multiplexer for 
converting said data rate of said video signals received 
from said video signal source to said lower data rate. 

40. A base station apparatus as defined in claim 39 
wherein said multiplexing function is performed by said, 
video signal generating means. 

41. A base station apparatus as defined in claim 1 
wherein said base unit further comprises: 

at least one modulator connected between said 
communication signal generating means and said 
transmitting/receiving unit for modulating the 
communication signals ; and 

at least one demodulator connected between said 
communication signal generating , means and said 
transmitting/receiving unit for demodulating the 
communication signals received from the subscriber 
equipment . 

42 . A base station apparatus as defined in claim 1 
wherein said base unit further ' comprises a master 
oscillator for providing a single frequency reference for 
all frequency setting components of said base station 
apparatus . 
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43 . A base station apparatus as defined in claim 4'2 
wherein said base unit further comprises a pilot tone 
generator operationally connected to said master oscillator 
for providing said frequency reference to said 
transmitting/receiving unit and the subscriber equipment. 

44. A base station apparatus 
wherein said base unit is 
transmitting/receiving unit via one 
optic link and at least one coaxial 

45. A base station apparatus as defined in claim 44 
wherein a frequency. of the communication signals 
transmitted between said base unit and said 
transmitting/receiving unit is different than a frequency 
of > the communication signals transmitted between said 
transmitting/receiving unit and the subscriber equipment. 

46. A base station apparatus as defined in claim 45 
wherein said frequency of the communication signals 
transmitted between said base unit and said transmitting 
receiving unit is in intermediate frequency and said 
frequency of the communication signals transmitted between 
said transmitting/receiving unit and the subscriber 
equipment is in radio frequency. 

47. A base station apparatus as defined in claim 1 
wherein said base station is adapted to receive the 
communication signals from the subscriber equipment in one 
of a continuous format and a burst format. 

48. A base station apparatus as defined in claim 47 
wherein the communication signals in said burst format is 



as defined in claim 1 
• connected to said 
of at least one fiber 
cable , 
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received by said base station in a time-division multiple, 
access (TDMA) scheme. 
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49. A local multipoint distribution service base 
station apparatus for sending and receiving communication 
signals to and from subscriber equipment, comprising: 

communication signal generating means for generating 
5 the communication signals; 

a transmitting/receiving unit operationally connected 
to said communication signal generating means and adapted 
to transmit /receive the communication signals to and from 
the subscriber equipment; and 
10 antenna means operatively connected to said 

transmitting/receiving unit for directing and receiving the 
communication signals to and from the subscriber equipment; 

wherein said antenna means and said 

transmitting/receiving unit are arranged and configured 
15 into an integrated assembly. 

50. A base station apparatus as defined in claim 49 
wherein said antenna means includes a radome/polarizer and 
an antenna. 
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51. Local multipoint distribution . searvice base 
station apparatus for sending and receiving communication 
signals to and from remotely located subscriber equipment, 
comprising : 

a base unit including at least one rack, said rack 
configured and adapted to receive at least one subrack: 

at least one communication signal ' generating means 
arranged and configured to be received in said at least one 
subrack: 

a transmitting/receiving unit operationally connected 
to said base unit for transmitting and receiving the 
communication signals to and from the subscriber equipment; 
and 

antenna means operatively connected to said 
transmitting/receiving unit for directing and receiving the 
communication signals to and from the subscriber equipment; 

wherein said antenna means and said 
transmitting/receiving unit are arranged and configured 
into an integrated assembly. 
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